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Flight No. B504 
Date:   27/01/10 
Take Off: 11:10:05Z Z Z 
Landing:   16:47:17Z Z Z 
FLIGHT FOLDER 
Flight Time: 5h 37m 12s h m s h m s 
 
Campaign: CONSTRAIN 
Operating Area: North Atlantic/ NW Scotland 
 
POB Position Name Institute 
1 Captain Luc Lathouwers Directflight 
2 Co Alan Foster Directflight 
3 CCM Robbie Voden Directflight 
4 Mission Scientist 1 Phil Brown Met Office 
5 Flight Manager Alan Woolley FAAM 
6 Core Chemistry / AVAPS Angela Dean FAAM 
7 Cloud Physics  Martyn Pickering FAAM 
8 CVI / Mission Scientist Training Kirsty McBeath Met Office 
9 Mini-LIDAR Dave Pollard Met Office 
10 Manchester Cloud James Dorsey Manchester Uni 
11 Mission 2 Paul Barratt Met Office 
12 ARIES Clare Lee Met Office 
13 SID-2 / SID-3 Joseph Ulanowski Hertfordshire Uni 
14    
15    
16    
17    
18    
19    
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Sortie S9: Cirrus studies with Calipso overpass 
 
B504 27/01/10 
T/O 11:15Z 
 
Weather 
Cirrus layer. Ideally clear below, but low cloud acceptable. 
 
Sortie location 
North of Scotland, crossing satellite sub-orbital track. 
 
Sortie summary 
Radiative and in-situ measurements of cirrus layer around the Calipso (lidar) 
overpass. Measurements to be made in the cloud at the time of the overpass. Perform 
a Lagrangian descent during which the aircraft drifts with the horizontal wind and 
descending at a rate similar to the mass weighted fallspeed of ice.  Run below cirrus 
for ARIES. Profile through cirrus Runs above the cirrus for ARIES and lidar 
measurements.  
Sortie detail 
 
1) Transit to operating area at best-range speed and to arrive at FL200. 
2) Profile ascent through cloud until 2000ft above cloud top or maximum 
altitude. During profile, determine average wind orientation.  
3) Identify the altitude and location of start of Lagrangian descent. All runs are 
orientated across the determined wind direction. 
4) Dropsonde run: Perform straight and level 2000ft above cloud top. Lidar 
reports average cloud top height and identifies generation area. Drop sonde 
near descent location. 
5) Descend into cloud layer at generation cell layer. 
6) Cloud penetration runs: Perform a descending Lagrangian descent, drifting 
with the horizontal wind to repeatedly sample cloud. The flight path is a race-
track where one side is a straight and level run (3 min) centred around cell and 
the other side is a profile descent (of 3min arriving at level 1000ft below). 
Continue until cloud physics probes do not see any more particles. Initial turn 
direction is specified by mission scientist and all future turns are the same 
direction.  
7) Run below cloud: 6 min run 1000ft below cirrus cloud  
8) Profile ascent: through cloud mass just measured until 2000ft above cloud top 
or maximum altitude 
9) Run above cloud: 10 min run 2000ft above cloud or max altitude. Drop sonde 
3min into run. 
10) Repeat 6: Lagrangian descent 
11) Return transit at best range speed. 
 
Track time    Lat (North)    Long (East) 
13:19:00   54.7109    -4.7832   
13:20:00   58.2281    -6.7321   
13:21:00   61.7162    -9.0525  
 
Instrument requirements 
Dropsonde launch locations critical, must be in region of Lagrangian descent. 
CVI operated continuously in Counter-Flow mode. No varying cut-size or changing 
to aerosol mode. 
Nevzorov zeroed when in clear air below the cloud layer of interest. 
Lidar operated to identify cloud base. No varying integration time or changing the 
display. 
 
 
file:///D|/flight-sum_faam_20100127_r0_b504.txt
             FLIGHT SUMMARY 
Flight No B504
Date:27/1/10
Project:CONSTRAIN
Location:NW of Scotland
 
Start   End
Time    Time     Event               Height (s)        Hdg Comments
----    ----     -----               ----------        --- --------
105843           startup             -.30 kft          062                      
110457           taxy                -.30 kft          044                      
110506           asp open            -.29 kft          064                      
111005           T/O                 -.31 kft          299                      
111634  112652   Run 1               10.0 kft          331 pcasp run (above bdry
                                                            layer)
114003  114500   Run 2               25.0 kft          338                      
122120  124153   Profile 1           25.0 - 34.0 kft   320                      
122931           intermittent contrai31.1 kft          323                      
124253  124558   Run 3               34.0 kft          031           
124253           Sonde 1             34.1 kft          029                      
124813  125005   Profile 3.1         34.0 - 33.1 kft   211                      
125318  125618   Run 3.2             33.1 kft          030                      
125836  130057   Profile 3.2         33.1 - 32.1 kft   211                      
130345  130646   Run 3.3             32.1 kft          032                      
130900  131127   Profile 3.3         32.1 - 31.0 kft   211                      
131414  131704   Run 3.4             31.1 kft          033                      
131909  132205   Profile 3.4         31.0 - 30.1 kft   211                      
132044           calypso             30.5 kft          213 overpass             
132406  132712   Run 3.5             30.1 kft          031                      
132747  134113   Profile 4           30.5 - 35.0 kft   070                      
134114  135056   Sonde 2             35.0 kft          035                      
140048  140346   Run 4.1             35.1 - 35.0 kft   054                      
140604  140845   Profile 4.1         35.0 - 34.0 kft   230                      
141112  141411   Run 4.2             34.1 - 34.0 kft   052                      
141621  141830   Profile 4.2         34.1 - 33.1 kft   230                      
142039  142339   Run 4.3             33.1 kft          055                      
142557  142742   Profile 4.3         33.1 - 32.0 kft   230                      
142954  143257   Run 4.4             32.1 kft          055                      
143507  143715   Profile 4.4         32.1 - 31.0 kft   231                      
144012  144311   Run 4.5             31.1 kft          056                      
144524  144742   Profile 4.5         31.1 - 30.0 kft   232                      
144708           contrails           30.3 kft          234 becoming faint       
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145031  145329   Run 4.6             30.1 kft          053                      
145542  145737   Profile 4.6         30.1 - 29.1 kft   236                                          
145850  150951   Profile 5           29.7 - 35.0 kft   303 
152313           Sonde 3             35.0 kft          326                      
153321  153342   Run 5.1             35.1 kft          254                      
153557  153851   Run 5.2             35.1 - 35.0 kft   076                      
154058  154243   Profile 5.1         35.1 - 34.1 kft   241                      
154616  155017   Run 5.3             34.1 - 34.0 kft   074                      
155233  155530   Profile 5.2         34.1 - 33.1 kft   246                      
155755  160066   Run 5.4             33.1 kft          066                                           
160310  160603   Profile 5.3         33.1 - 32.0 kft   243                      
160817  161136   Run 5.5             32.1 - 32.0 kft   066                      
161314  161711   Profile 5.4         32.0 - 29.5 kft   223                      
164717           Land                -.21 kft          302 Prestwick            
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B504   27/01/2010 CONSTRAIN Flight 9 
 
Mission Scientist De-Brief 
 
1) Assessment of the flight 
Study of particle evolution in cirrus fallstreaks, by means of repeated Lagrangian 
descents. Patterns were modified from previous CONSTRAIN flights so as to have 3-
min level or profile legs (plus 2min turns) and 1000ft descent on the profile. Equates 
to about 0.5 m/s mean descent rate, so following slightly smaller particle sizes. 
 
Initial transit at around 25000ft, with variable cirrus above. Track initially followed 
the A-Train sub-satellite track but deviated upwind (wind direction around 300deg 
initially). 
 
Profile ascent to 34000ft, reached almost to the NW corner of UK FIR, so at the top 
of profile the sonde launch was followed by right turn to commence the first 
Lagrangian racetrack. Lidar picked up some clear structure below so the spiral was 
continued down to 30000ft. This point was reached within about 4 min of the satellite 
overpass time. Thin cloud was sampled but good coincidence with the satellite. 
Following this, profile ascent initially at 1000ft/min but slowing, and continuing with 
acrosswind racetrack to drift with the same airmass. Legs were extended to about 
5min. 
 
Turned back into wind at 35000ft, looking for patches of denser cloud below on the 
lidar. Suitable target was identified and repositioning of the aircraft appeared to work 
effectively. 1st 3-min leg sampled two good blobs of cloud below. At 35000ft, the 
aircraft was clearly between two main layers of cloud, with a thin one above and a 
clear gap around the horizon. Ozone fluctuations suggested occasional encouters with 
stratospheric air. Two of the descending legs were shortened to 2 min in order to shift 
the pattern acrosswind slightly. Otherwise, repeatable structure was followed down to 
the lowest cloud level around 29500ft which was the base of the cirrus evaporation 
zone. Profile ascent back up to 35000ft, mostly in the same Lagrangian pattern but 
heading into wind again for about the last 1000ft. 
 
After reaching a relatively thin region, turned about to target a thicker patch that had 
passed behind. Again, lidar was used to spot the primary fallstreak region. Still some 
cloud above but thinner than before. This cloud patch was followed from 35000ft 
down to 31000ft before breaking off for return transit to Prestwick. 
 
Particle sizes generally small, less than about 150 micron. 
 
 
2) Weather conditions 
Winds at flight level were around 60-65m/s. Cirrus advecting rapidly downstream 
from the weak frntal system S of Iceland. 
 
Fig 1. MSLP analysis at 12Z 
 
 
Fig 2. UK4 forecast cloud fields at 13Z. 
 
 
Fig 3. IR image at 1730Z after the flight. The denser patches of cirrus now over the 
N.Sea are probably close to what was sampled earlier in the flight.  
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Pre-Flighter"s Log 
Date : Flight No: B J C;( !~ Pre-Flighter:7. (­ J~vn. 
Comment§; 
-'----'0­
N2 ., \ '~ <;;£ bar I C02/Ar= '~ bar 
! 
-J <:J-. CO 
,.../ er: 
. C / t.:J 
In cockpit 
. ­
Comments 
.. Check no butanol "'* 
Signed 
a)Nil b)1-2 drops c)1I4 full or more 
No. ..J or x Location Action 
Aircraft Cabin: Power-up 
:: I1Pre-flight Bag Tools 51 Tools 
Action 
Supply filled I Drain empty 
Set to manual AO.2, BO.1 
Normally set to 650mb 
A&B=10±0.3 
Drained 
AIM Software set up 
0 JNO/CO zeros performed Ok 
Clean if reqd, Photo taken 
Cleaned & checked 
Cleaned & Checked 
Cleaned & Checked 
Cleaned/windings checked 
Cleaned & Checked 
Domes cleaned/checked 
No, fitted and position . 
Cleaned 
Lens checked OK 
Fitted if required 
Removed 
Returned to hold 
Check ALL in Toolkit 
Avalon informed 
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Core Chemistry 
Core Chernistry 
Core Chemistry 
Cabin 
Core Chemistry 
Core Chemistry 
Aft CorCon 
Fore CorCon 
HORACE 
HORACE 
HORACE 
HORACE 
Satcom H 
Nevzorov 
Cameras Pictures 
Video Laptop 
FVWS 
Deiced Rosemount 
Heimann 
TWC 
GE 
GPS (XR5M) 
Satcom C 
Miss, Sci Laptop 
CNC 
Dry Neph 
PSAP 
CGPS 
3786 CPC 
Gases x 3 ON 
Enter cyl content press 
Driers OK 
All Racks Checked 
Instruments Checked OK 
All Flows Checked OK 
All reqd CBs made 
CBs made, PCs ON 
Optical Disk loaded 
Recording data 
DLU Status Checked 
HORACE Status Checked 
Power LED ON 
Checked and OFF 
Checked x 4 OK 
Checked cnbcaro 
Set up & check on AUTO 
Heater Checked then OFF 
Calibration Checked 
Fitted & signals checked 
Balance checked then back to DP 
Checked 
Checked 
Checked Onboard 
Butanol filled 
Power up & Zero Cal 
Pre-flight log actions complete 
CBs and PC ON 
Dt Checked I Topped up 
-
No. " or x 
r--­
30 I).." 
31 ~ 
32 IX 
33 
34 
35 
36 
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38 
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41 
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Location 
CCNWater 
CCN SS eels A & B 
CCN Pressure 
CCN Flow Ratios 
3786 CPC 
CPC Laptop 
Core chemistry 
External Checks 
Turb Probe 
JW 
01 Rosemount 
NDI Rosemount 
Nevzorov 
GE 
Lower BBRs 
WAS Bottles 
Camera Windows 
Heimann 
TWC Cover 
All other covers 
Avalon Checks
,,§ Upper BBRs Checked & Cleaned 
53 ICEX applied 
54 Turb Probe - Traps emptied, detail contents ­
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Faults / Incidents Log 
 
Flight No. B504 
Date: 27 Jan 10 
 
 
Instruments 
 
1. Nevz TWC only 
2. CVI PCASP did not work 
3.  
 
 
 
 
Aircraft 
 
1.  
 
Satcom 
MPDS –  2 x satpics 
Satcom H – not used 
 
Post Flight - Turb Probe Water Traps 
 
1. Indicate Amount of Water:   a) Nil    b) 1-2 drops    c) ¼ full or more  d) Ice present 
2. Emptied by: 
3. Dried by: 
FAAM Dropsonde Flight Log 
Flight No. B504 Date 27 01 2010 Operator Angela Dean Page No. 1   of   1 
 
GMT Sonde No. 
Event 
eg land, 
splashdown 
Comments 
pressure hPa, T deg C, RH %, wind direction deg, wind speed m/s, 
longitude, latitude, height m 
12:42:57 1 Launch 249.40 -57.80  93.94 324.70  63.30   1.30   -9.373500  60.760700 10377.80   0 
12:54:56 1 Land 
1023.27   6.15  72.70 321.08  14.23  -9.60   -9.083715  60.586322    24.74   
7  72.70  73.05   7  3.03    74.21 
 
   Surface alt unknown NOT ticked 
13:41:06 2 Launch 237.90 -60.10  93.79 328.60  59.00   0.90   -7.199000  59.177400 10681.90   0 
13:53:36 2 Land 1022.08   5.72  84.92 336.16  17.20 -10.84   -6.920272  58.982287    16.96   7 
   Surface alt unknown NOT ticked 
15:23:15 3 Launch 238.30 -60.60  89.02 328.90  60.30   0.30   -6.116100  58.456400 10671.70   0 
15:35:42 3 Land 1021.51   7.26  73.80 323.96  10.66  -7.85   -5.869090  58.250292    22.52   7 
   Surface alt unknown NOT ticked 
   ***NB: ORIGINAL SONDE 3 DID NOT PRODUCE PTU DATA, SO NEW SOND USED. RECORDED SOND 3 IS GOOD SONDE*** 
 
FAAM  Cloud Physics Flight Log B504  
 
Version 2.2 created 14/04/09 Page 1 of 6 
 
Date:27/01/2010 Operator: MAP DRS Time:08:20:00 DAU1 Time:same DAU2 Time:same AUX1 Time:same AUX2 Time:same 
    DAU2 Disk space?   
 CDP PCASP SPP-200 CIP-100 CIP-15 SID2+SID3 2DC 
Operated? Y Y Y Y Y y 
Pre-flight checks Ref V: 3.04 Vref (>7V): 7.82 El#1 V (>1): 0.6 El#1 V (>1): 4.2 Comms2?: y El#1 V (>1): -2.2 
 Data TX? Y Sample flow 1.2 El#32 V (>1): 2.2 El#32 V (>1): 3.1 Comms2?: Y El#32 V (>1): -1.7 
   Sheath flow 14.39 El#64 V (>1) 1.6 El#64 V (>1) 2.1     
   Spectra ok? Y         
             
Just after take-off Are SAMPLE and RECORD buttons on PADS both green? y 
Are all heaters on? (Check ammeters 
and CIP dummy box heater switch). y 
 Are all PADS instruments enabled and updating? y   
 
NOTE that CTRL+T will insert the current time where the cursor is as long as the cursor is a cursor and not a selected box. 
GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max R  Conc  
08:36:21   15          
08:37:47   20          
08:39:08   30          
08:49:29   40          
08:49:30     ZERO        
11:16:34 FL100           Start Run 1 
11:17:00    35 0.16        
11:19:00    15 0.16        
11:21:00    20 0.16        
11:23:00    15 0.16        
11:25:00    35 0.15        
11:26:51            End of Run 
11:40:07 FL250           Start Run 2 
11:41:00  0.04 50 5  0.012  50 250 10 0.4  
11:43:00  0  35         
11:45:00            End of Run 
FAAM  Cloud Physics Flight Log B504  
 
Version 2.2 created 14/04/09 Page 2 of 6 
 
GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max R  Conc  
12:21:19 FL250   7       0.02 Start Profile 1 
12:22:17 FL260   5       0.02  
12:23:36 FL270   5       0.05  
12:25:15 FL280   5       0.02  
12:26:18 FL290   7       0.02  
12:27:33 FL300   15         
12:29:21 FL310   15       0.02  
12:31:15 FL320   7       0.05  
12:34:09 FL330   5       0.05  
12:39:39 FL340   5       0.01 End of Profile 
12:42:53 FL340           Start Run 3 
12:43:00  0.4 35 40    2 75 11 10  
12:45:00  0.25 25 30    1   4  
12:45:58            End of Run 
12:48:13 FL340 0.05 35 Noise    Noise   2 Start Profile 3.1 
12:50:05 FL330 0.05 30 Noise    Noise   2 End of Run 
12:53:18 FL330           Start Run 3.2 
12:54:00  0.05 40 10    1 50 11 1  
12:56:00    10  0.0001  20 100  0.5  
12:56:18            End of Run 
12:58:32 FL330 0.06 35 110  0.002  35 150 10 0.01 Start Profile 3.2 
13:00:56 FL320 0.04 40 6       0.01 End of Profile 
13:03:45 FL320           Start Run 3.3 
13:04:00  0.02 40 10    12 125 11 2  
13:06:00    20  0.0005  40 100 11 0.5  
13:06:46            End of Run 
13:09:01 FL320 0.02 35 200  0.001  50 200 10 0.5 Start Profile 3.3 
13:11:24 FL310 0.04 30 5       0.2 End of Profile 
13:14:05 FL310           Start Run 3.4 
13:15:00    5    5 75 11 0.5  
13:17:03 FL310           End of Run 
13:19:12 FL310 0.02 45 25  0.0006  45 275 10 0.4 Start Profile 3.4 
13:22:03 FL300 0.02 30 15       0.01 End of Profile 
13:24:06 FL300           Start Run 3.5 
13:25:00    20         
13:27:07 FL300   90        End of Run & Start Profile 4 
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GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max R  Conc  
13:28:42 FL310          0.01  
13:30:07 FL320 0.02 45 20  0.0012  17 150 10 1  
13:33:00 FL330 0.08 25 10    5 75 11 4  
13:36:32 FL340   Too Cold      0.01  
13:41:00 FL350 0.3 30     1   8 End of Profile 
14:00:52 FL350           Start Run 4.1 
14:01:00  0.2 40     1 50 11 20  
14:03:00        Noise   3  
14:03:45 FL350           End of Run 
14:06:04 FL350 0.02 35     Noise   0.01 Start Profile 4.1 
14:08:45 FL340 0.2 45     Noise   10 End of Profile 
14:11:13 FL340           Start Run 4.2 
14:12:00  0.2 45     2 25 11 3  
14:14:10 FL340           End of Run 
14:16:21 FL340 0.1 25     10 125 11 7 Start Profile 4.2 
14:18:30 FL330 0.1 20     1   0.1 End of Profile 
14:20:40 FL330           Start Run 4.3 
14:21:00  0.1 40     20 100 11 2  
14:23:38 FL330 0.1 40     45 100 11 2 End of Run 
14:25:52 FL330 0.1 40   0.0001  2 100 11 2 Start Profile 4.3 
14:27:41 FL320 0.05 40     10 125 11 2 End of Profile 
14:29:56 FL320           Start Run 4.4 
14:30:00  0.05 40     0.5 125 11 1  
14:32:00  0.01 40   0.0001  50 150 11 2  
14:32:55 FL320           End of Run 
14:35:05 FL320           Start Profile 4.4 
14:36:15 FL310 0.02 40   0.0002  100 150 11 1.5 End of Profile 
14:40:13 FL310           Start Run 4.5 
14:41:00  0.02 45   0.0002  40 150 11 1  
14:43:10 FL310           End of Run 
14:45:27 FL310 0.04 45   0.0001  30 200 10 1 Start Profile 4.5 
14:47:41 FL300 0.02 40   0.0001  15 100 11 0.5 End of Profile 
14:50:23 FL300           Start Run 4.6 
14:51:00  0.02 40   0.01  50 125 11 0.5  
14:53:27 FL300           End of Run 
14:55:39 FL300 0.02 40   0.01  50 125 11 1.2 Start Profile 4.6 
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GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max R  Conc  
14:57:37 FL290           End of Profile 
14:58:50 FL290           Start Profile 5 
15:00:24 FL300 0.02 25     45 125 11 0.6  
15:01:30 FL310 0.1 45     35 125 11 1  
15:03:09 FL320 0.02 45     15 100 11 1.5  
15:05:18 FL330 0.04 45     14 100 11 3  
15:07:06 FL340            
15:09:00 FL350 0.04 45         End of Profile 
15:33:22 FL350           Start Run 5.1 
15:33:43 FL350           End of Run 
15:35:50 FL350           Start Run 5.2 
15:36:00 FL350 0.1 35     10 100 11 8  
15:38:00  0.3 40     40 100 11 10  
15:38:52 FL350           End of Run 
15:41:00 FL350 0.3 40   0.0001  20 100 11 6 Start Profile 5.1 
15:42:42 FL340 0.1 40     Noise   0.2 End of Profile 
15:46:10 FL340           Start Run 5.3 
15:47:00  0.1 25   0.0001  6 50 11 6  
15:50:18 FL340           End of Run 
15:52:33 FL340 0.1 45   0.0001  45 125 11 8 Start Profile 5.2 
15:55:29 FL330 0.05 35   0.0001      End of Profile 
15:57:50 FL330           Start Run 5.4 
15:58:00  0.1 45   0.0001  60 150 11 4  
16:00:00  0.2 45   0.0001  90 100 11 6  
16:00:58 FL330           End of Run 
16:03:10 FL330 0.1 45   0.0001  40 125 11 6 Start Profile 5.3  
16:06:06 FL320           End of Profile 
16:08:31 FL320           Start Run 5.5 
16:09:00  0.1 45   0.0001  35 100 11 6  
16:11:15 FL320           End of Run 
16:13:14 FL320 0.05 45   0.0001  60 150 11 2 Start Profile 5.4 
16:15:18 FL310 0.05 45   0.0001  20 100 11 2  
16:16:24 FL300 0.05 45          
16:17:23 FL295           End of Profile 
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GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max R  Conc  
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
FAAM  Cloud Physics Flight Log B504  
 
Version 2.2 created 14/04/09 Page 6 of 6 
 
GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max R  Conc  
             
             
             
             
             
             
             
             
             
 
Post flight 
Instrument Diagnostics Brief report on instrument performance 
Vref:  PCASP (old) 
Flow:  
N/A 
El#1: -2.4 2DC 
El#32: -2.0 
 
Ref V: 7.7 PCASP 
SPP-200 Flow:  
Problems at high altitude when very cold. Concentrations read zero 
CDP Laser V: 2.98  
FFSSP Ref V:  N/A 
SID 3 Laser V:  R 
Rack 
Equipment 
   
 








